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Summary

Summary

Offshore structure: Offshore facilities are facilities that are far from the
coast and are exposed to harsh environmental conditions. Analysis of
offshore platforms contributes to understanding structures and mechanics,
identifying design and environmental challenges, and assessing safety,
stability, and deformations due to dynamic and static loads. This supports
creating special maintenance programs that improve platform
performance and efficiency. The structure of an offshore platform located
in the south of Basra was analysed. It is an oil production platform. It is
one of the old platforms produced in 1979 and is of type C04. The static
and dynamic Analysis and environmental loads were analysed. It includes
wind loads and sea current loads, excluding loads resulting from
earthquake force due to some of the platform's location and areas affected
by earthquakes.A set of specialized engineering software was used in
procedures for analyzing marine platforms and metal structures, including
Bentley SACS, a program for analyzing platform structures produced by
Bentley. This company specializes in manufacturing marine platforms.
The parts of the structure were divided into three main parts: legs, joints,
and members.Then,analyzed the main parts of the structure, statically and
dynamically, and determined the stresses and deformations on the
elements, joints, and legs. The platform's stability and balance were also
analyzed, and the change in the centre of gravity was determined, as well
as the change that occurred in the angle of influence of the critical winds
and the angle of influence of the essential sea currents. It will also
determine the life span of the platform using a program called MAT LAB
and the structure analysis program Bentley SACS. The program's results,

the growth of marine angle, its accumulation on the legs, and its effect on
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Summary

surface corrosion must be determined. The results indicated that the life
expectancy that was determined using the analysis program and using the
MAT LAB program, the results are very similar, exceeding 99%, as The
Bentley SACS analytical program indicated that the platform is 48 years
old, of which 45 years have passed and 2.5 years of the platform's default
life remain. These are the same results indicated by the verification using
the MATLAB program, which determined the age of the platform to be
48.62 years. The results also indicated that seven connecting elements had
deformations due to the high stresses to which these elements were
exposed. The results also indicated four joints where the Stress exceeded
the permissible yield stress limit of 250 MPa SS 110, SS 124, SS 131 and
SS 138 joints are high-stress is (274.124,270.122,269.024,255.134). A
precautionary solution must be made to avoid collapse. These joints and
it was noted that the elements and joints that are exposed to the highest
percentage of Stress are located at an altitude greater than 50 meters,
which is an altitude located in the splash area, as the splash area can be
identified as the area most exposed to stresses resulting from the wind
according to the design and model of the platform. The high stresses on
member in SX101,SX102,SX103,SY104,SY105,SZ105 the value is
(265.24,271.021,253.254,251.253,249.959,259.954).The height of the
platform is 60 m above sea level. The platform weighs 150,000 tons on an
area of 30,000 square meters. As for the stresses on the legs, the results
indicated that the temporal legs of the platform bear Stress within
permissible limits and that there is no danger. However, the stresses are
not distributed uniformly, as leg No. 2 and leg No. 6 bear the highest
percentage of stresses. The main reason for this is due to the change in the

center of gravity of the platform and its proximity to The permissible
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support area is close to leg No. 2 and leg No. 6. The critical angle of the
platform, after more than 45 years, has decreased by an amount equivalent
to five and a half degrees from the critical angle at which the platform was
designed. When the critical angle decreases, the platform becomes less
stable, and vice versa; whenever the critical angle increases, the platform
becomes more stable. As for the platform's center of gravity, it has
changed, but within the permissible limits within what is called the
support base, and the relationship, as is known, is an inverse relationship
between the center of gravity and the critical angle. Through this
relationship, the platform’s stability rate was calculated. The final results
also indicated that the security and safety factor of the platform is 91%,
the stability factor of the platform is 93%, the risk factor of the platform
Is 2.5%, and the performance efficiency of the platform reached 62%.
These coefficients were calculated using the program and verified using
statistical tests and mathematical equations. Although the platform's
security, safety, and independence factors are within permissible limits,
its performance and efficiency are very low. Perhaps the reasons for this
are the old age of the platform and the difference in modern drilling and
production techniques with the development of oil production technology,

especially from offshore platforms.
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F Force
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> Fx (x direction)
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> Fy direction)
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X The horizontal direction
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T Time
a. Wave height.
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Nomenclature

Description

Wave: A disturbance in the surface of water that is transmitted through
it.
Wavelength: The distance between two successive wave crests.
Wave Height The vertical distance between the crest and trough of the wave.
Wave Period:
The time it takes for a complete wave to cycle.
Wave Force The force exerted by the wave on the platform
Coating: A substance that covers the surface of a material to protect it
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Cathodic A method of protecting metal materials from corrosion by
Protection: providing an electric current.
Structural We are studying the platform's behavior under different loads
Analysis and evaluating its safety.
Analysis: A computer tool used to analyze stresses and deformations in
complex structures.

Node:

A point in a computer model that represents a connection point

between elements.
Element:
A small part of a structure that is represented in a computer
model.

Degree of Possible movement of a node in a computer model
Freedom:
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